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Introduction 


THIS lecture was founded in 1888 by Richard Middlemore to be 
given annually on some subject connected with ophthalmic science 
and practice; it is doubtful if at that time oral sepsis would have 
been considered such a subject, although Middlemore was a man 
of such wide knowledge and liberal views that he was probably 
aware of its importance, and the following opinion of approxi- 
mately the same date as the foundation of the lecture is interesting. 
Dennant (1891): ‘‘ They knew that the teeth affected the eyes, 
the ears, the throat and the nerve centres generally ; therefore more 
good would come, both to the public and the medical practitioner, 
if they had more frequent communion and consultation.” 

Early mention of the subject was by T. Harrison Butler (1911) 
_when he said ‘‘ I am of opinion that a large proportion of the 
‘ doubtful ’ cases of iritis are really due to dental sepsis.”’ 

Previous Middlemore lecturers have been well aware of the 
importance of oral sepsis in connection with ophthalmology as 





*The Richard Middlemore Post-Graduate Lecture, 1941, given at Birmingham 
and Midland Eye Hospital, December 12, 1941. 
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at least a dozen times in the past twenty or so lectures the subject 
has been mentioned at length. 

In view of the seriousness of eye disease it is well that oral 
sepsis be considered and looked for in all ocular conditions how- 
ever apparently trivial they may be, for example when the eye 
or its adjacent structures are the subject of trauma, septic foci 
which have appeared quiescent hitherto have an opportunity of 
giving trouble; bodily resistance can, for example, face a 20 per 
cent. load of sepsis, but when local resistance is diminished bacteria 
or toxins which have been circulating without apparent ill-effect 
have an opportunity of establishing a colony from which they 
are not easily dislodged. 

Practice and literature show in dramatic fashion the close 
association of eyes and oral sepsis, but the more humdrum routine 
treatment also shows the value and importance of a full investi- 
gation of the mouth. 

Rehabilitation is much to the fore just now and whatever can 
be said about preserving occupational skill, earning power and 
early return to work in connection with limbs and hands, applies, 
with at least equal force, to the ‘‘ industrial eye.” 

‘* Badness ”’ of teeth may be present in spite of dental treatment 
and it is a matter of carefully balanced judgment to decide how 
the teeth may have even a remote effect upon the eye lesion present. 

‘* Trouble ’’ with teeth frequently means ‘‘ pain,’’ in the minds 
of patients and consultants alike, but sepsis is often without pain. 

Our own teeth are more efficient than the finest dentures, and 
we are all anxious to escape them as long as possible, thus we are 
apt to preserve units which have long been no more than masses 
of filling material, useful for mastication, but sometimes highly 
dangerous, as carefully preserved teeth are frequent causes of 


trouble. 





Common Aims 


The interests of medical and dental science are inseparable, and 
close co-operation between doctors and dentists in the conditions 
in which oral sepsis is causal or contributory, cannot be over- 
emphasised. 

The great majority of dentists are not doctors, though some 
medical training forms part of their curriculum. On the other 
hand, in the case of the medical student, the teeth and their diseases 
are almost entirely ignored. The services rendered by dentists 
are as valuable as those given by medical practitioners, even if 
they are not so dramatically urgent, and their part in the preser- 
vation of health is as great as that of doctors. 

Different points of view.—Oculists, like dental surgeons, are 
specialised, but as their training and associations are essentially 
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medical, they never lose touch with their original background and 
are a part of the general medical body. Dental surgeons are trained 
separately, are not part of the general medical body, and un- 
fortunately they have no common medical meeting ground such 
as exists for ophthalmologists and all other branches of medicine, 
and there are very few journals which cater for both. 

As to outlook, the medico looks on the teeth, at times, as culprits 
standing between his patient and health, the dental surgeon regards 
them as objects of utility on which he has spent skill and care, 
and is naturally loth to sacrifice them; and contrary to medical 
opinion there is a strong feeling among dentists that teeth can 
be root-filled and yet remain sterile. 

The practice of dentistry is at least dual :— 

(a) The maintenance of appearance and mastication (put in 

this order deliberately). 

(b) The elimination of sepsis. 

Medical men will realise that these two functions of dentistry 
may be mutually opposed, and in (a), teeth may be treated and 
retained when condition (b) would urgently indicate their removal. 

Until all concerned (the laity especially, and women mostly) 
can be convinced beyond any shadow of doubt that oral sepsis 
is really a menace to health, comfort and happiness, there will 
be little enthusiasm for what is at least a mutilating operation, 
and at best a psychological disturbance. 

Consultations.—There should be more contact between consul- 
tant and dental surgeon, as then each practitioner would appreciate 
the special points necessary in treatment. 

Verbal messages should never be sent via the patient, otherwise 
serious misunderstanding may arise, and has in fact frequently 
occurred; an early dental opinion should be sought more fre- 
quently; often a dental opinion is asked for, after months of 
ordinary treatment; and while oral sepsis is not the be-all and 
end-all of eye treatment surely the oculist’s work is facilitated if 
one potent source of sepsis, at any rate, is eliminated. 


What is Oral Sepsis? 


Hunter originated the term and thus described it (19380); 
‘““* Dental Sepsis ’ seemed to me to place the whole responsibility 
of dealing with the subject upon the dental surgeon, whereas my 
whole thesis was that the first responsibility for recognising and 
appraising the possible importance of the sepsis presented’ in the 
mouths of his patients, rested, in the first instance, upon the doctor 
in charge of the case. It was to emphasise this fact that I devised 
the alternative name of ‘ oral sepsis ’.’’ 

The degree of oral sepsis cannot be expressed in: terms of 
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‘‘ infected teeth ’’ only; it must have regard to all the other con- 
ditions present, such as gingivitis, tartar deposit, ulceration and 
pocketting, pyorrhoea, periodontitis and osteitis shown by reces- 
sion of gums or looseness of teeth, or by thickening of alveolar 
margins, and conditions revealed by radiographs of apical 
abscesses and granulomata, buried roots, or impacted or unerupted 
teeth. 

Oral sepsis far exceeds that of any other form of focal infection, 
and the amount and character of the systemic effects which may 
be produced by any particular degree of dental sepsis depend upon 
the character and virulence of the particular infection that happens 
to be present, and also upon the degree of resistance the individual 
patient may be capable of offering. 

GENERAL.—Oral sepsis may be *“‘ open ’”’ and recognisable, or 
by contrast ‘‘ closed’’ and concealed, and yet causing severe 
systemic effects; ‘‘ open’’ is for some reason considered less 
dangerous than ‘‘ closed ’? because, perhaps, much of the inflam- 
matory discharge is received into the mouth and swallowed, but 
the important aspect of septic asorption at the site of the inflam- 
mation must not be ignored; the amount of toxic absorption from 
the gum margins in a case of definite pyorrhoea is much greater 
than that from a few apical granulomata, as in addition to dis- 
charge into the mouth, they are also absorbed over an area much 
wider than the apex of a tooth. 

In acute conditions organisms are violently introduced into the 
tissues, while in the chronic form they are successfully confined 
to a necrotic nidus and the reaction is due to the absorption of 
their toxic products. 

Transmission may be by :— 

Direct extension. 

Lymphatic and venous extension. 

The general blood supply. 

Swallowing pus, and its effect when absorbed from the 
bowel. 

Neuropathic transmission of antidromic impulses as a result 
of septic irritation of nerve endings. 

Although there is a considerable body of opinion that oral sepsis 
is an important factor in disease, there is also a feeling that the 
focal infection theory has failed because of the absence of statistical 
evidence, i.e., Koch’s postulates are not satisfied, but when removal 
of affected teeth is carried out with little or no relief to the patient, 
secondary foci have probably become established. 

OpEN.—There are two varieties of pyorrhoea, ‘‘ dry ’’ and 
‘““ moist ’’; in the former the gums retain much of their normal 
healthy appearance, and there is no flow of pus, but radiographs 
show that the alveolus has been considerably absorbed. 


’ 











ORAL SEPSIS IN RELATION TO OPHTHALMOLOGY 145 


‘‘Pocket’’ formation is one of the most important characteristics 
of pyorrhoea, as pockets are seats of chronic inflammation, 

Several of the manifestations of pyorrhoea remain after vigorous 
local treatment such as :— 

Absorption of the alveolus around the body of the tooth, or 
at its apex; 

absorption of the apex itself; 

‘* festering ’? of food and other debris within the alveolar 

‘* pockets ”’ ; 
valve action ’’ between adjacent teeth, slightly loose, which 

allows food to pack between the teeth, and remain trapped. 

The size of the absorptive area of a severe pyorrhetic lesion of 
only one average tooth may be nearly as large as a postage stamp. 

‘* Gum boil ’’ is open drainage of an apical infection, and should 
not be disregarded. 

lll-fitting crowns and bridge work causing stress on the teeth 
or gums, ill-fitting dentures and dentures which have outlived 
their allotted time are also causes of sepsis; vulcanite, naturally 
porous, becomes in time the seat of bacterial activity, causing 
inflammation of the mucous membrane of the mouth, formerly 
called ‘‘ denture sore mouth,”’ and the septic material is ‘‘ sucked ’’ 
across the palate by capillary attraction and to other teeth not 
previously affected. 

Dentures are often worn too long, causing first a mucous 
membrane which is chronically inflamed, and a ready means of 
absorption of toxic products, and secondly ‘‘ buccal ’’ ulcers, so 
slow and chronic that often the patient is unaware of their presence, 
which are most resistant to treatment. 

The ‘‘ pumping action ’’ of dentures and loose teeth causes 
infected lymph from the mucous or periodontal membranes to be 
forced into the blood-stream, resulting in transient bacteraemia 
at each meal-time. 

Dentures worn for too long, cause alterations within the temporo- 
mandibular joint often followed by pain of ‘‘ trigeminal ’’ type. 

“Closed ’’ sepsis is principally concerned with death of the 
pulp as a result of caries, but other conditions, mainly found as 
a result of radiographic examination, are buried roots, unerupted 
teeth either of the normal series or supernumerary ; buried retained 
deciduous teeth ; sclerosis of the bone surrounding the site of teeth 
present or missing. 

The medical man who lacks dental training should be careful 
in expressing opinions on tooth conditions; for example, a gold 
filling may be much better and healthier for the patient than one 
which matches the tooth, but the former is likely to be criticised 
and the latter ignored; crowns are of two varieties: the ‘‘ cap”’ 
which merely fits over the reduced crown of a vital tooth or the 


ce 
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‘* post ’’ crown which is retained by means of a post which re- 
places the pulp of the tooth. 

‘* Pulpless,’’ ‘* devitalised,’’ ‘* root-filled,’’ ‘* dead ’’ and other 
such terms are used in connection with ‘‘ non-vital ’’ teeth; death 
of the pulp may occur as a result of caries or trauma, and Manley 
(1941) has shown that while injury to the dentinal fibrils in cavity 
preparation is negligible, the chemical composition of many filling 
materials causes a marked reaction, often leading to sepsis and 
destruction of the pulp. 

The dental surgeon in his desire to preserve the normal appear- 
ance and efficiency of the mouth, or to avoid dentures, for example, 
in the mouth of a young person, may deliberately destroy and 
remove the pulp; a partial circulation and some nourishment is 
maintained by the periodontal membrane, but insufficient to pre- 
vent sepsis, and the present tendency is to reserve this method 
of treatment (sometimes combined with apicectomy) for anterior 
teeth. 

Let it be understood that there is no difference in deadness, 
between ‘‘ death of the pulp ’’ as a result of caries, or deliberate 
devitalisation by the dental surgeon, and nothing can be done to 
make these teeth aseptic, whatever care may be taken in removing 
the contents of the root canal and replacing with antiseptic material. 

A writer (Jl. Amer. Med. Assoc., March 25, 1938, p. 974) has 
estimated that 80 per cent. of the adult population of U.S.A. have 
root-filled teeth positive to cultural examination, but only 70 per 
cent. show radiographical evidence of apical infection. 

Nevuro-Toxic.—Oral sepsis is a cause of eye-symptoms in 
young women, sometimes diagnosed as early disseminated scler- 
osis, but the condition disappears after dentai treatment. (Lindsay 
Rea, 1938.) 

J. Jameson Evans (1933) says that ophthalmic disease is often 
confined to the eye which is on the same side as the primary 
‘* infective ’’ focus, and ascribes it to a (long axon) reflex com- 
mencing in irritation of the nerve-endings of the second or third 
divisions of the trigeminal, whence it becomes antidromic by 
crossing to branches of the first division. Antidromic impulses 
appear to dislocate vascular reflexes and cellular activity, though 
probably other undetermined factors are also concerned. The 
short axon-reflex is salutary and protective; the long axon-reflex, 
antidromic and noxious, accounts for the incidence of secondary 
lesions on the same side as the primary lesion. 

Reflex neuroses may be sensory, motor or vaso-motor in type, 
genuine examples of the reflex action of one diseased tissue on 
another with which it has intimate nervous connection (J. Jameson 
Evans, 1918). 

Such impulses may arise from a constant stream of small oral 
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irritations, which gradually irritate the Gasserian ganglion; the 
teeth in a given case may be ‘‘ sound ’”’ but our’conception of 
what constitutes a sound tooth has changed in the last few years, 
other causes are :— 

Irritation of dentures pressing upon the mucous membrane and 
nerve endings, and stripping the gum from the teeth; adjacent 
fillings of dissimilar metals; too much mercury in fillings; 
irritability of teeth due to fillings; traumatic occlusion; pulp 
stones; strain on the temporo-mandibular joints due to the bite 
‘closing ’’; obstructed eruption of a ‘* buried ’’ tooth. 

The association of *‘ blinking ’? and blepharospasm as a reflex 
from dental irritation, even in the mild degrees associated with 
orthodontics, has been noted; and the onset of concomitant squint 
is often associated with ‘‘ teething.”’ 

RADIOGRAPHS.—Radiographic examination is essential in assess- 
ing oral sepsis, and should be accompanied by the clinical opinion 
of a dental surgeon. There may be no apparent evidence of definite 
lesions such as periodontitis or apical infection, or of rarefying 
or sclerosing osteitis, yet on inspection of the mouth abundant 
evidence may be present in the form of gingivitis, pocketting, 
marginal ulceration or other forms of sepsis; so, if the radiographic 
evidence is ‘‘ negative ’’ it should be ignored and reliance placed 
upon the clinical experience of the dental surgeon. On the other 
hand radiographs may be the only evidence of alveolar absorption, 
cysts, unerupted teeth, buried roots (examination for these should 
never be omitted in ‘‘ edentulous ’’ patients), supernumerary teeth, 
sclerosis, and residual infection. 

ANATOMY.—Anatomical considerations suggest that direct in- 
fection arises in the upper jaw alone and affects the same side, 
whereas indirect infection can originate in either jaw artd affect 
both sides. By blood stream and lymphatic route, both eyes should 
be affected, but this is not always so, because one eye may have 
a greater vulnerability from some intrinsic derangement. 

The eyes and teeth are connected by bone; the apex of the upper 
canine tooth is very close to the floor of the orbit, which is the 
upper part of the maxilla. During development the orbital plate 
is in close proximity to the developing teeth, and the antrum 
Separates them only as the skull grows. Fascia: Orbital fascia 
is continued from eyeball to sides of cavity and closely connected 
to the over-lying conjunctiva; forms the upper layer of the infra- 
orbital canal and passes through the infra-orbital fissure to become 
continuous with the fascia covering the bones of the infra-temporal 
region. Direct spread is thus possible along the fascial planes of 
the buccal sulcus, via the periosteum of the facial bones to the 
periorbita and through bone to the floor of the orbit. 

Actual bone disease of the alveolar process of the maxilla may 
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extend to the orbital wall. The nerve supply of the upper teeth 
arises from the infra-orbital canal, and its branches run in the 
outer wall of the antrum. 

The nasal duct is another close association of mouth and eyes 
as, during development, its anterior end has been traced into the 
incisive canal. 

Lymphatics: Perivascular lymphatics are in direct continuity 
with the lymph spaces of the eye and the perineural lymphatics 
of the optic nerve; lymphatics from the upper teeth run into the 
infra-orbital foramen, and after circulation through the various 
layers lymph follows the veins into the lymph spaces of the optic 
nerve. Lymphatics accompany some of the veins through the 
spheno-maxillary fissure. 

Veins.—Alveolar branches of the pterygoid plexus communicate 
with the ophthalmic veins and cavernous sinus. The angular vein 
arises from capillaries in the premaxilla and in direct connection 
with the inferior ophthalmic vein. 

Nerves.—Intimacy of the nerve supply of teeth and eyes, and 
neuritis of nerves in tight canals in the maxilla emphasise the 
neuro-toxic aspects. 

All the above refers mainly to direct spread, indirect depends 
entirely upon the arterial blood stream conveying toxins and 
bacteria to predisposed areas. 

BACTERIOLOGY.—The streptococcus is constantly present in the 
necrotic areas found at the apices of pulpless teeth; many teeth, 
symptom-free and radiographically negative, on being examined 
after extraction, are found to be infected. Bulleid has shown that 
many teeth of low vitality are infected with streptococci, and 
another writer states that out of 278 pulps of vital teeth examined, 
only 108 were sterile; impacted teeth are usually infected. 

Even when actual bacteria cannot be demonstrated, toxins may 
be present, and allergy cannot be ignored. There is probably some 
modified form of selection at work—for example, strain, proneness 
to injury, ‘‘ seed and soil,’’ although Rosenow’s hypothesis of 
selectivity is not completely confirmed. 

Sensitisation in the tissues of the eye probably arises from 
organisms or toxins in the blood stream, and recurrences of in- 
flammation are excited by minute quantities—so minute as to be 
otherwise ineffective, or by agents which in the normal state would 
be innocuous. 

CLINICAL.—Over twenty years of experience of oral sepsis in 
ophthalmic conditions strengthens the writer’s opinion that prac- 
tically all patients are benefited by prompt and early oral treatment, 
and in this opinion he is supported by his ophthalmological 
colleagues. The medical literature of the world has contained so 
many papers confirming this opinion that there is no need to stress 
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the general aspects ; all recent ophthalmological textbooks mention 
the association, some fully, but others show lack of knowledge 
as to what constitutes oral sepsis; for example, one standard text- 
book merely devotes a few sentences to ‘‘ pyorrhoea.’’ With so 
much general agreement there is no need to emphasise any par- 
ticular relationship, nevertheless, all the evidence shows the 
especial association of oral sepsis with disease of the uveal tract. 

The various routes of infection have already been indicated but 
in regard to glaucoma some special consideration is justified. 
Helmore (1935) asks: can increase in tension in glaucoma be due 
to peripheral irritation of the fifth nerve causing an undue increase 
of fluid excretion from the vessels of the choroid or retina, suffi- 
ciently suddenly to block the filtration angle? and is answered 
by P. Jameson Evans (1939): congestion and inflammation are 
factors in glaucoma (acute and chronic), and primary glaucoma 
is essentially a symptom complex of vascular origin, capillary and 
venous Stasis resulting from disturbance of the local circulation. 

He emphasises the frequency of glaucoma originating in peri- 
pheral irritation in the fifth nerve area; in treatment, he says, 
‘one must consider first the connection of venous and capillary 
stasis—fortunately to be found in most instances in the neigh- 
bouring organs, e.g., nose, sinuses, teeth—elimination of all septic 
foci and sources of irritation must be ensured.’’ Dysfunction of 
the sphenopalatine ganglion has been suggested as the cause of 
glaucoma, and there is evidence that vasotoxic substances liberated 
by nerve action, and entering the eye by the blood stream, may 
be causal. 

Cavernous sinus thrombosis of dental origin usually arises from 
upper incisor teeth, but it has arisen from foci so remote as im- 
pacted lower third molars. 

Cases have occurred in which an opinion has been given of 
“no oral sepsis,’’ and later, after further investigation, a consult- 
ant has found granulomata, dead teeth, buried apex etc., which 
emphasises the fact that the dental surgeon cannot satisfy himself 
of the absence of oral sepsis without a complete radiographic and 
clinical examination (often accompanied by casts of the mouth). 

Severe eye conditions may arise from apparently trivial dental 
lesions; there is no means of measuring the amount or virulence 
of an infection and where an eye is in jeopardy and search for 
other causes has failed, a suspicious tooth should be extracted 
without hesitation. 

One of the most important clinical aspects of oral sepsis is the 
importance of ensuring a clean mouth prior to eye operations; if 
this were a routine measure there would probably be a reduction 
in the incidence of sympathetic ophthalmia and more acute forms 
of post-operative sepsis, showing that lymph spread is a possibility 
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or else that there is something in the elective nature of the bacteria 
or toxins. 

Archer-Hall (1941) says: ‘‘ sympathetic ophthalmia is a de- 
structive inflammation of the whole uveal tract caused by : 

(a) organisms in blood stream ; 

(b) toxins in blood stream; 

(c) allergic phenomena; 

(d) direct Spread by lymphatics in the optic nerve of injured 

eye, optic chiasma, and optic nerve of uninjured eye. 
Robust, adult males with sound teeth and healthy accessory sinuses 
are most resistant to the disease.”’ 

This author also says that oral sepsis is important in the aeti- 
ology of acute hypopyon ulcer of the cornea, and in numerous 
papers emphasises the importance of oral sepsis in acute eye 
conditions. 

TREATMENT.—It is important to give very careful. thought to 
extraction of teeth in all eye conditions; in one case, hospital in- 
patient or nursing home conditions may be better, and many teeth 
removed at one operation, under proper surgical conditions; but 
usually, one or two teeth only should be removed at a time, and 
a suitable interval allowed for recovery, not only orally but of 
the patient generally, and especially of the eyes. 

Extraction of even one tooth may sometimes be followed by 


an acute exacerbation of the ocular condition; which is an en- 
couraging sign, but the patient should be warned of this possi- 
bility ; and there may be pain in joints or muscles in addition. 

When extracting septic teeth, a suitable combination of surgical 
measures, cutting the gum, drilling away a-small piece of bone, 
and gently lifting out the tooth, will cause much less local trauma 
and consequent absorption of toxic material into the blood stream 


’ 


from ‘‘ bouncing ”’ the tooth in its socket. 

Special precautions are necessary at the time of extraction if 
bacteriological investigation or vaccine are desired. 

Gaping wounds and sockets, bounded by sharp irregular ex- 
panded bone, encourage the harbouring of food and further sepsis, 
but much of this is avoidable by careful planning of the operation, 
avoidance of tearing or stretching of the gum, removal of rough 
bony edges, sutures where necessary, and a gentle pack of B.I.P.P. 
in the socket for the first few hours after operation. 

Curetting of the socket is rarely necessary, and may actually 
cause the spread of sepsis from an infected apex by opening up 
further channels of toxic absorption. 

As to anaesthesia, in all cases of ural sepsis local submucous 
injection should be avoided and reliance placed upon general or 
regional anaesthetics. 
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Recommendations 


Each ophthalmic hospital should have a dental surgeon, who 
should examine all patients, frequently with full oral radiographs ; 
while desirable, it may be impossible to examine all out-patients 
but a dental opinion should be obtained in the case of all in- 
patients at the earliest possible moment after admission. 

Large hospitals might have one or more visiting honorary 
dental surgeons experienced in the importance of oral sepsis, to 
diagnose and suggest treatment which could be carried out by 
junior dental officers. 

Patients are much benefited by a stay in hospital for a night 
or two after dental operations, some of the more drastic of which 
should be performed in the recumbent position in a suitable theatre. 

The attendance of dental surgeons during the usual visiting 
periods of other members of the staff, would allow opportunities 
for co-operation and consultation to the ultimate benefit of patients. 

It is only in such a manner that complete statistics can be ob- 
tained and a definite appreciation of the ophthalmological import- 
ance of oral sepsis worked out; if there is no dental record of the 
thousands of new patients, it is impossible to assess the results 
of elimination of oral sepsis in the hundreds who are treated. 

Finally, there should be on the staff of every medical and dental 
school a lecturer with knowledge of medicine and dentistry, 
to put before a mixed audience of students of both, the various 
aspects of the subject of oral sepsis and its associations with general 
conditions, so that students in their formative years will understand 
each other’s work and have, at any rate, a minimum basis of 
knowledge of the dual nature of some of their work. 
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P. H. ADAMS 
DOYNE’S DISCOID CATARACT (COPPOCK) 


BY 
P. H. ADAMS 


OXFORD 


I HAVE been asked many times what Doyne’s Discoid Cataract 
(Coppock) looks like under the slit-lamp. One of the original family 
attended at the Oxford Eye Hospital the other day, so I arranged 
with Messrs. Hamblin to have an ophthalmoscopic and slit-lamp 
painting done. 

In this particular case the opacity is a fairly dense one, and the 
patient can only carry on if her pupils are kept slightly dilated with 
weak atropine. In some of the cases the opacity is very much 
fainter, and may hardly interfere at all with vision. This case also 
shows some senile changes which have been developing recently on 
the inner side of the lens. 

On examination with the ophthalmoscope the cataract appears as 
a circular spotted disc in the centre of the lens. 

On examination with the slit-lamp the disc is seen to be a small 
spotted biconvex opacity, the spots looking bright white in the beam 
of the lamp, with a more or less clear central area. The Y’s could 
not be definitely identified but the opacity appeared to involve the 
embryonic nucleus only, and to be of the nature of a very small 
“lamellar”’ cataract. 

In the case illustrated here, there is a large vacuole at about XI 
o’clock on the edge of the opacity. This is a senile change which 
has developed fairly recently. 











EYELID REFLEX IN EMMETROPIA 153 


The original paper giving the family tree of the Coppocks was 
published in the Transactions of the Ophthalmological Society, 1906, 
by Nettleship and Ogilvie. 

Since then, similar cataracts have been found from time to time 
in cases having no connection with the Coppock family. 








THE EYELID REFLEX IN EMMETROPIA 


BY 


MATTHEW LUCKIESH and FRANK K. Moss 


LIGHTING RESEARCH LABORATORY, GENERAL ELECTRIC 
COMPANY, NELA PARK, CLEVELAND 


EMMETROPIA is usually defined as the normal condition of the 
ocular refractive system in which, in a state of repose, infinity 
and the retina are conjugate points. However, the emmetropic 
condition could also be expressed in terms of near-point pheno- 
mena. For example, it might be defined as the normal condition 
of the eyes in which, without relative accommodation, a given 
near-point and the retinae are conjugate. Although these defini- 
tions appear to be appropriate descriptions of the normal refractive 
system, it is clinically known that normal adult non-presbyopic 


eyes do not conform to both these concepts. Specifically, the 
usual static and dynamic* methods of refraction indicate, respec- 
tively, that normal eyes are approximately emmetropic at distance 
and hyperopic at near. The latter condition has been described 


as a ‘‘ lag of accommodation ’’ accompanying near-vision.! If 


such a lag is a reality, positive relative accommodation must be 
exercised in near-vision if blur is to be avoided. 

The recently developed sensitometric method of refraction,” 
involving identical techniques for all fixation-distances, reveals 
that normal adult eyes are myopic at distance and emmetropic 
over a rather wide range in near-vision when relative accommoda- 
tion is avoided, as shown in Fig. 1. The indicated myopia may 
be described as a ‘* lead of accommodation ’’ with respect to con- 
vergence at distance ;* and its existence may be attributed to a 
preferential adaptation to near-vision.* If there is such a lead, 
negative relative accommodation must be exercised for distant- 
vision if blur is to be avoided. These static and dynamic findings 
have been confirmed at the Dartmouth Eye Institute by measure- 
ments made with the ophthalmoeikonometer.’ It will be noted 
that the usual and the sensitometric examinations alike indicate 


* These terms are used to indicate fixation for distance and near, respectively. 
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Fia. 1. 





Data for typical adult emmetropic subject. A, relations between 
visibility and refraction for fixational distances of 6 metres and 40 cm. 
The two curves are plotted from the average results obtained on eight 
different occasions, and to facilitate comparison the visibility data are 
plotted on a percentage basis. Theactual values for maximal visibility 
as read from the scale of the sensitometer were not the same for the 
two distances, since such factors as the illumination of the test-object 
and its angular size differed. B, relation between accommodation and 
convergence, as determined from two concordant examinations. Data 
are for the right eye, with accurately controlled convergence. 


a refractive differential of the same algebraic sign between static 
and dynamic conditions; and it has been shown? that this dioptric 
difference is of the same order of magnitude in the two types of 
tests. 

Clinical experience indicates that the static definition of emme- 
tropia is reasonably concordant with the results obtained by the 
usual methods of static refraction; and that the dynamic definition 
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is in accord with the results obtained in the dynamic sensitometric 
examination. Since the usual method suggests a lagging accom- 
modation in near-vision, and the sensitometric method reveals a 
leading accommodation in distant-vision, it is evident that an 
adequate definition of emmetropia must involve fixation-distance 
as a variable rather than as a constant factor. Obviously, the 
ocular concepts arising from these distinctly different methods of 
refraction afford unique bases for such a definition. Furthermore, 
these possible definitions of emmetropia differ markedly in their 
physiological implications and ultimately in their influence upon 
the procedures of clinical refraction. In the present discussion, 
the validity of these opposing concepts of the functioning of the 
ocular refractive system is considered from the viewpoint of the 
relative degree of ease of seeing afforded by the ophthalmic correc- 
tions which, for distance and for near, are indicated by the two 
methods of ‘‘ refraction.” 

Ocular Comfort.—lf infinity and the retina were assumed to 
be conjugate points in the case of the normal eye in a state of 
repose, it would follow that minimal neuro-muscular effort should 
be involved in seeing under these conditions; and that the addition 
of either positive or negative power to the normal refractive system 
would increase the difficulty of seeing. If normal adult eyes are 
actually myopic under conditions of accommodative rest, as indi- 
cated by the sensitometric test, it follows that distant-vision should 
become easier with additional negative power. A direct and critical 
test of the validity of these conflicting viewpoints has been made 
by determining the rates of involuntary blinking of a group of 
subjects wearing, respectively, the ophthalmic corrections indi- 
cated by the usual and by the sensitometric method. More than 
a score of extensive formal researches® have shown the rate of 
blinking to be an unusually sensitive, reliable, and significant 
indicator of maximum ease of seeing. In all situations so investi- 
gated, it has been found that the rate of involuntary blinking 
increases as the visual task is made more difficult. 

In applying this criterion with fixation at distance (so-called 
static conditions) a group of subjects possessing clinically normal 
vision viewed a continually changing pattern of geometrical 
designs projected upon a screen at a distance of 6 metres. Thus 
the experimental task was optically similar to that of viewing 
motion-pictures. This task was performed by the subjects for 
periods of 5 minutes while wearing, in addition to their habitual 
corrections, plano lenses and —0-75 dioptre spherical lenses. These 
are the respective additions indicated by the usual and the sensito- 
metric tests under ‘‘ static ’’ conditions. It should be noted that 
no attempt was made to compensate for the exact lead of accom- 
modation of the individual subjects since this investigation was 
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intended to serve only as a qualitative check upon the validity of 
one or the other of the two concepts of the refractive state of the 
eye concomitant with distant-vision. During the periods of viewing 
the mobile patterns the rates of involuntary blinking were obtained. 
The results are summarised in Table I. 


TABLE | 


The geometrical average rates of involuntary blinking of 9 
emmetropic subjects while viewing a constantly changing test- 
pattern at a distance of 6 metres and while wearing minus 0°75 and 
plano lenses, respectively. These values were obtained during 
5-minute periods of observation on each of four different days. The 
order of wearing these lenses was reversed on alternate days. 





Blink-rate 
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| —0°75 D. | Plano 





COohRWWNHHe 
See awe 
UnNoOwowoown 


RK OMDWADOINYO 
oo 
w 
cco 


SON SGUBUUED 


1 
2 
S 
4 
5 
6 
7 
8 
9 


NAIA WH D DO 


_ 


Geometrical average 
Relative rate... ak 
Per cent, probable error 


Ow 
NN & 
oun 


These data indicate that the average rate of blinking while view- 
ing the distant patterns through the negative lenses was 7:5 pet 
cent. less than through the plano lenses. Since it has been shown 
that the rate of blinking is invariably lowered when conditions 
for seeing are made more favourable,® these data indicate that the 
addition of negative power to the normal eye made seeing easier 
at distance. It also follows that the substitution of negative lens- 
power for an equivalent amount of negative relative accommodation 
is advantageous. Since the negative correction used was correct 
only on the average, it may be presumed to be an over-correction 
for approximately half of the subjects. Correspondingly, an 
analysis of the results suggests that if the precise individual cor- 
rections had been employed, the difference in the blink-rate would 
have been approximately twice that shown in Table I. If the 
eyes in a state of repose were emmetropic, as is usually postulated, 
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the addition of negative power should produce an artificial hyper- 
opia and a resultant demand for positive relative accommodation. 
In such a case, it is inconceivable that a lower rate of blinking 
would occur with the addition of negative power. Thus these 
empirical measures of ocular comfort support the concepts derived 
from *‘ static ’’ sensitometry. 

The blink-rate criterion of visual effort is even more readily 
applied under ‘‘ dynamic ”’ than under “‘ static ’’ conditions since 
ordinary printed matter may be used as a controlled and critical 
visual task. If the accommodation lagged with respect to con- 
vergence, as indicated by dynamic retinoscopy, it would follow 
that the compensation of this accommodative lag by the addition 
of plus-power would make seeing easier at close range; and that 
this fact would be revealed by a decrease in the rate of blinking. 
On the other hand, if the amount of accommodation linked with 
convergence produces conjugacy, as is revealed by sensitometric 
tests, the addition of either positive or negative power should 
increase the rate of blinking while reading. The validity of these 
assumptions and concepts was tested by determining the rates of 
blinking of subjects possessing normal vision (with glasses in 
about half the cases) while the latter read with the various ophthal- 
mic lenses under consideration. The data are summarised in Table 
II and are presented in detail elsewhere.® 


TABLE II 


Number of blinks occurring during five-minute periods of reading 
with additions of +0°50 dioptre, plano lenses and —0°50 dioptre, 
respectively, in addition to any corrections habitually worn. These 
values are the geometric averages of the data obtained with 30 
adult subjects. The probable errors include the systematic 
differences among subjects. 





| +0°50 D. | Plano Lens} —0°50 D. 





Averages for all subjects 
Probable error ... 5 


Averages for 17 subjects wear- 
ing corrections ies 
Probable error ... 


Averages for 13 subjects not 
wearing corrections ... 
Probable error ... 
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It will be noted from Table II that the lowest rate of blinking 
occurred with the plano lenses; and that the average rate of blink- 
ing was increased nearly 50 per cent. by the addition of either 
+05 dioptre or —0-5 dioptre lenses. These results are in agree- 
ment with those obtained in the dynamic sensitometric examin- 
ation. Obviously, if a lag of accommodation existed in reality, 
the addition of plus-power should decrease rather than increase 
the rate of blinking while reading. Thus the sensitometric findings 
at distance and at near are supported by the critical and significant 
blink-rate criterion of ease of seeing. In comparing the blink-rate 
data obtained under static and dynamic conditions, respectively, 
it will be noted the rate is altered to a greater extent by the stimu- 
lation of negative accommodation in near-vision than in distant- 
vision. Since the visual tasks were radically different in the two 
situations, it cannot be assumed that a given dioptric change 
should result in the same change in the rate of blinking while 
performing these diverse tasks. 

Emmetropia.—In accordance with the results of sensitometric 
examinations under both “ static ’’ and ‘* dynamic ’’ conditions, 
emmetropia may be defined as :— 


The normal state of adult non-presbyopic eyes in which con- 
vergence makes any point within the range of habitual near-vision 
conjugate with the retina without the exercise of relative accom- 
modation, while more distant points may be made conjugate only 
by the exercise of negative relative accommodation. 
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THE AETIOLOGY OF PHLYCTENULAR 
OPHTHALMIA* 


BY 
ARNOLD SORSBY 


LONDON 


1.—Historical 


WITH the giving way, during the eighteenth century, of the 
conception of external ophthalmia to more detailed clinical entities, 
a form of kerato-conjunctivitis emerged in which nodular reactions 
formed a prominent feature. This is clearly brought out by St. 
Yves in his classical text-book of 1722, and a phlycten is. well 
shown in a plate in Wardrop’s Essays on the Morbid Anatomy 
of the Human Eye, which appeared in 1808 and laid the basis 
of ocular pathology. Localised reactions in the conjunctiva and 
cornea did not, of course, escape notice by earlier observers : 
Hirschberg (1904, 1905) has drawn attention to the description 
of Paul of Aegina in the late Greek classics, and to the account 
by Ali ben Isa among the Arabians. When Beer attempted, in 
1813, to give an aetiological classification of ocular disease, 
scrofulous ophthalmia came to stand for a variety of conditions, 
of which a scrofulous diathesis was assumed to be the cause. The 
return to the anatomical method introduced by Wardrop in the 
long run broke down this group—Hutchinson’s differentiation of 
interstitial keratitis being an outstanding achievement in this 
direction. The conflict between the aetiological and the anatomical 
approach to eye disease led on the one hand to the histological 
studies of the phlycten by Iwanoff in 1869, and, on the-other, to 
the assumption of diatheses other than scrofula as the cause of 
the affection. It is thus that eczema was suggested by Horner 
in 1880 as the cause of the eye condition. With the advent of 
bacteriology, emphasis on extraneous factors dominated medicine, 
and the concluding two decades of the nineteenth century saw 
much work devoted to isolating a hypothetical causative organism 
of phlyctenular kerato-conjunctivitis. Almost every one of the 
organisms commonly present in the conjunctival sac was incrim- 
inated, and for a time the staphylococcus aureus almost gained 
acceptance. Towards the end of the century, when the first phase 
of bacteriology had spent its force and the general feeling was 
once more turning towards endogenous factors as the cause of 
phlyctenular keratitis, the scrofulous diathesis once again came to 
the forefront. Meanwhile the conception of scrofula had itself 
undergone great changes; bacteriology had demonstrated that the 


* Hunterian Lecture delivered at the Royal College of Surgeons, January 30, 1942. 
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scrofulous joint and scrofulous glands were tuberculous in origin. 
The assumption that scrofulous eye conditions were likewise tuber- 
culous could not, however, be verified. Neither histological nor 
bacteriological evidence were such that they could convincingly 
prove the phlycten as tuberculous. The scrofulous nature of the 
phlycten remained, as hitherto, a pathologically unverified clinical 
conception. The conflict that supervened as to whether all scrofula 
was tuberculous or merely a predisposing condition for tuberculosis 
is still reflected—though in different terms—in present-day litera- 
ture, for the problem still remains whether phlyctenular keratitis 
is a frankly tuberculous manifestation, or a condition which 
develops in children likely to fall victims to tuberculosis. The 
conflict, however, had spread beyond these bounds; a number of 
observers have left these contentions aside, and have advanced 
factors unrelated to tuberculosis or scrofula as the causative agents 
of the affection. The work done during recent years has gone 
far to reconcile all these apparently conflicting views; active 
tuberculosis, the manifestations of predisposition to active tuber- 
culosis, and factors totally unconnected with tuberculosis, all seem 
to be accounted for in the pathological conception of phlyctenular 
keratitis that is emerging at the present day. 


2.— Review of Literature 
(A) Natural History of Phlyctenulosis 


There is no a priori reason for the accuracy of the widespread 
assumption that the phlycten—a nodular reaction in the conjunc- 
tiva or cornea—must have only one exciting cause. In fact, 
localised reactions of the phlycten type occur against a back- 
ground of generalised conjunctivitis in a number of aetiologically 
distinct conditions. They are met in Koch-Weeks conjunctivitis, 
and Morax-Axenfeld conjunctivitis, whilst the conjunctival re- 
actions in acne rosacea and lichen scrofulosa bear, indeed, a very 
close anatomical resemblance to ‘‘ phlyctenular conjunctivitis.” 
They have also been described in Leishmaniasis keratitis (Chams, 
1930). Cerza (1934) reports the appearance of phlyctenulae in 21 
sucklings and infants during an epidemic of impetigo; in all 
cases staphylococcus aureus was found in the phlyctenulae. Iso- 
lated instances of the occurrence of phlyctenulae in allergic con- 
junctivitis such as due to bark of the poplar tree (Biicklers, 1935) 
or to strawberry (Lemoine, 1929) have been reported. Schieck 
(1932) has described it in metastatic gonococcal conjunctivitis (but 
not in accidental gonococcal infection of the eye in an old-standing 
case of gonorrhoea, as is stated in two current ophthalmic reference 
books). The pseudo-phlyctens of tropical countries illustrate still 
further the non-specificity of the phlyctenular reaction. 
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(1) Incidence. 


Within living memory phlyctenulosis has declined greatly. 
Clinical impressions to that effect are recorded by Walker (1928), 
Ballantyne (1936), and Goulden (1936) for this country, by Barrett 
(1938) for Australia, and by Goldenberg (1930) for the United 
States. 

These impressions are substantiated by a small series of statist- 
ical studies recorded for the United States and for several Euro- 
pean countries. 

(a) United States :—Redding (1935) found a steady decline in 
the number of cases seen at four large American university clinics 
during the period 1912-32, whilst Burgin and Higgins (1938) 
report a continuous decline over a period of 25 years at the 
Massachusetts Eye and Ear Infirmary, where 384 cases were seen 
in 1910-14 and only 54 in 1930-34. 

(b) Holland :—At the University Clinic of Groningen, Rochat 
(1932) found that the incidence of phlyctenular ophthalmia between 
1914-30 had declined from constituting 8-7 per cent. of all cases 
to 1 per cent. A similar trend was observed at the clinic in Utrecht. 

(c) Sweden :—Essen-Moller (1936) reports a steady decline at 
a Lund clinic; between 1909 and 1933 the percentage of phlycten 
cases fell from 9-5 per cent. to 15 per cent. of the total number 
of cases seen. 

(d) Finland:—At Helsingfors, Werner (1928) found a pro- 
gressive decline from 13-4 per cent. in 1901 to about 4-0 per cent. 
in the period 1923-26. At Abo, where there is a relatively station- 
ary school child population of about 4,000 per year, Heinonen 

(1936) found a decline in incidence from 1-5 per cent. to 0-5 per 
cent. during the period 1928-34. 

(e) Switzerland :—Rolet (1931) records that in the period 1906- 
10 phlyctenulosis was responsible for 8-2 per cent. of the total 
number of out-patients at the University clinic at Berne and for 
only 3-6 per cent. in 1926-30. 

(f) Austria:—A graph published by Redding for the Vienna 
University Clinic (1912-33) shows a marked decline in the number 
of cases seen, the decline being particularly striking between 1925 
and 1933, the numbers falling from about 578 in the first year to 
about 375 in the last year. At the Vienna municipal hospital at 
Lainz there was a decline from a total of over 400 cases in 1924 
to about 40 in 1937, judging from a-graph given by Fronimo- 
poulos. At another Vienna clinic Urbanek and Roshkott (1939) 
saw a decline from 1,359 cases in 1920 to about 250 in 1935. 

To this consistent decline, which cannot altogether be ascribed 
to the decline in the child population, there are two exceptions. 
One comes from the data of the Hétel Dieu at Paris, where a 
practically continuous increase in the number of cases seen at that 
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hospital has been observed in the period 1912-32. The second 
and more important exception, is a consistently higher incidence 
reported in several centres during the 1914 war and its aftermath. 
In Holland, Rochat found that the steady decline in the incidence 
of phlyctenulosis did not apply for 1914-17, when the numbers 
remained stationary, and for 1918, when there was a slight in- 
crease. In Finland there was no decline during the period 1918-22 ; 
instead an increase was noted (Werner). Gutzeit observed the 
same tendency in Prussia, whilst Kassner (1921) records a rise 
from around 4 per cent. in pre-war years to 7 per cent. in 1919 
of the total of out-patients in University clinic at Gottingen, 
where an increase in the severity of the course of the phlyctenulosis 
was also observed. A steep increase in the number of phlycten 
cases was observed in Vienna during the war and the famine years 
following it. This is clearly brought out by the data recorded by 
Redding, by Urbanek and Roshkott, and by Fronimopoulos. 
According to this latter observer, phlyctenular ophthalmia was 
responsible for 40 per cent. of all eye disease in Vienna in that 
period. 

(2) Age distribution. 

Several large series are available and show agreement on the 
fact that phlyctenulosis is essentially a disease affecting children 
and young adults. There is, however, no agreement as to whether 
the affection is commonest in the first or in the second decade of 


life. 
The following summary table sets out the more significant 


findings, but it. must be realised that some observers dealt with 


TABLE I 


Showing distribution in age groups in some of the larger series 
of phlyctenulosis 








Percentage of total number in various age groups 

















Author Foo wl 
| 0-4°| 5-9 | 10-14) 15-19 | 20-24 | 25-29 | 30-49 | 50-59 | Over 60 
| | 
Guttmann, 1898... | 6,550 | 33°0 | 27°4 | 16°8 | 10°2 | sh | 72 ! 
Krasso, 1925* ... | 1,283 | 82] 154 17°5 | 20 2 | 126) 70°} 92.) rS-| 06 
Gronholm, 1926... | 1,500 30 | 21 | 21 | 16 | 9 1 —|— — 
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* Taken from Essen-Mdller’s evaluation of Krasso’s graph. 
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cases seen only in children’s hospitals. Moreover, the data are 
not always presented in comparable form and in some cases had 
to be deduced from graphs. 

Krasso (1925) holds that there are two peak periods, one at 
3 to 4 years of age, the other at 15 years. Rolet’s data, those of 
Fronimopoulos and to some extent also those of Essen-MOller, 
point in the same direction. The series reported by Guttmann 
(1898) and Gronholm (1926) do not support this view. 


TABLE II_ | 
( ie 


Sex incidence of phlyctenular ophthalmia as reported in sertes of 


over 300 cases 

















! 
Total Percentage | Percentage 
Author Number | Males | Females Remarks 
| 
A oo | 
Guttmann, 1898 | (1). 6,550 |* . 32°5 | 67°5 (1) “eczematous 
| kerato-conjuncti- 
. | vitis 
(2) 3,873 | 30°8 69°2 (2) part of the pre- 
| vious series ; cases 
| | | with phlyctenulae 
(3) c.12.500 | 40 60 | (3) collected data 
| | from other obser- 
| vers 
| | 
Gronholm, 1928 ...; 1,500 | 42 | 58 | — 
Carvill, 1929 Soe eee | ee | — 
de Weekers, 1929 ... 1,850 | 29 71 | — 
| | 
Rolet, 1931... ... | (1) 1,549 | 32°6 674 | (1) 1906-10 
(2) 762 | 39 61 | (2) 1926-30 
| 
Rezende, 1933... 324 | 33 67 | -- 
Cerchez, 1934 ae 3.6 | 38 | 62 | — 
Puscariu and | 
Lazarescu, 1935... | 684 | 47 1 52'9 | -= 
Heinonen, 1936... 1,025 | ee | we ae 
Essen-Moller, 1936 2,614 39°8 | 60°2 | _— 
| | | 
x \ | 
‘ewe... 4. 449 51 49 | — 
Burgin and 
Higgins, 1938 ... 502 404 59°6 - 


| 
| 
| 
Frominopoulos, 1940} c.2,740 | 39 61 | 
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(3) Sex distribution. 

That the incidence of phlyctenular ophthalmia falls heavier on 
females than on males appears to have been well recognised by 
the older observers. Guttmann in 1898 produced elaborate evi- 
dence and Cohen writing in 1909 speaks of the ‘‘ well known 
fact that the affection is twice as common in females as in males.’ 
This knowledge seems, however, to have been forgotten, for in 
1929 de Weekers in one of his excellent papers on phlyctenular 
ophthalmia could bring it forward as a new observation before 
an International Ophthalmic Congress. The considerable atten- 
tion that has been paid to this aspect of phlyctenulosis since de 
Weekers’ paper has resujted in a mass of new evidence. 

Table II summarises the findings reported in some of the larger 
series observed. 

Evidence that phlyctenulosis is much more frequent in women 
is thus present in all the reported series, except those of Puscariu 
and Lazarescu (1935) and of Ajo (1938). 

Guttmann held that a difference in sex incidence becomes 
apparent at about the fifth year, and the discrepancy in the sex 
incidence increases with age. De Weekers’ findings were some- 
what similar; in the age group 1-10 years females constituted 56 


TABLE III 


Showing seasonal distribution of phlyctenulosis 
Incidence of phlyctenulosis in monthly percentages of total 
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Author | Peyer | Werner Hinreichs | Essen-Mdller asielihinss 
Place Graz | Helsingfors| Greifswald Lund | Vienna 
Years 1915-20 | 1901-26 1923-32 | 1909-33 1919-35 

Total Number 2,813 | 3,405 1,257 | 2,614 c.9,630 
| | 
Month | 
January 163 7'°8 13:2 8°3 9°5 
February 82 Eee! 12°3 | 7°0 8°2 
March 9°7 91 ISO 9°7 9°7 
April ... 10°3 10°6 Co Ce 9°3 9°4 
May ... 10°7 10°6 10°5 | 97 9°7 
June ... 8°3 9°2 8. 8°6 8°0 
Faly, *.:: 80 10°1 | 40 9°5 7'8 
August ose 72 8°2 3°8 | 99 872 
September ... 6'0 i | 65 | 80 73 
October Bs 6°6 79 | 7°0 | 6°7 big, 
November 61 63 56 6°7 76 
December 6'9 6'4 | 28 64 7°0 
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per cent. of the total number of cases, 76 per cent. in the age 
group 11-16 years and 79 per cent. in the age group 17-45 years. 
In a series of 121 cases of phlyctenulosis’ seen in patients over 
15 years of age, Cohen gives the sex ratio as 37 to 63 males to 
females. De Weekers held that there was an increase in incidence 
in women at the climacteric ; this could not be confirmed by Essen- 
Moller. 


(4) Seasonal variation. 


An increase in the incidence of phlyctenulosis in spring has 
been noted by a number of observers (Wessely 1919, Schwarz 


1937). April-June are given as the months of maximum incidence 
by Kassner (1921), March-May by Savin and Preston (1925), 
January-April by Harman (1925) and Rolet, April by Carvill 
(1929), whilst Kinsey (1982) speaks of Saly-Cegesieatins as the 
months with the lowest incidence. In Italy the highest frequency 
is reached in January-March (Giallombardo, 1924). Only a small 
number of detailed studies are available. (A study by Schwarz 
[1937] was inaccessible.) These are summarised in Table IIT. 

The month of maximum distribution varies with these different 
centres, the highest being January for Graz, April-May for Hel- 
singfors, March for Greifswald, and March-May for Vienna. At 
Lund the highest month is August (9-9 per cent.), but the inci- 
dence for March-July is also high (9:7, 9:3, 9:7, 86 and 9:5 per 
cent. for each of the five months respectively). In all these centres 
a low level is reached towards the end of the calendar year. 


(B) Aetiological Considerations 


(1) The problem of the ‘* pseudo-phlycten ’’ of tropical countries. 

Phlyctenulosis in tropical countries appears to have clinical and 
possibly also histological features that differ from those seen in 
Europe and the United States. In India, Herbert noted in 1898 
that more than a third of a hundred cases observed occurred in 
patients over 20 years of age. In Japan, Kuboki (1924) found 
that the affection is predominantly seen in adults; Yamaguchi 
(1937) gives the peak age as 16-20 years; in the satel parts of 
the country phlyctenulae which are often observed there as a com- 
plication of catarrhal conjunctivitis, appear to be smaller than 
those seen in the more temperate regions of Japan (Kyo-Yoh, 
1936). In Egypt both the age distribution and the course differ 
from those seen in Europe, the affection being evanescent and 
falling mainly on adults (Attiah, 1935). In Shanghai, too, the 
affection falls heavily on adults, though it is also seen frequently 
in children (Wang, 1934; Kwan, 1938). In Dutch East India there 
also appears to be an adult preponderance (Boen-Lian, 1930). The 
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data for Shanghai show a considerably greater incidence on males ; 
in one series (Wang) there were 1,180 males and 654 females, 
in another (Kwan) there were 288 males and 197 females. The 
possibility that this discrepancy is artificial, arising from the fact 
that Chinese women do not readily seek advice, has been suggested 
(Wang). There is, however, some histological evidence that the 
tropical phlycten tends to have an epithelioid structure (Boen-Lian, 
Wang), though this is disputed (Bakker, Pilon). Moreover, there 
does not appear to be any seasonal variation in the incidence of 
phlyctenulosis in Shanghai. The possibility that the ‘‘ pseudo- 
phlycten ’’ seen in India is a misdiagnosis for conjunctivitis 
ulcerosa (Straub) and conjunctivitis pustulosa (Fuchs) is suggested 
by Pilon. 


(2) Nutritional deficiency. 


Almost every possible fault in diet has been incriminated as 
the cause of phlyctenular ophthalmia, excess of starchy food 
(Ramsay, 1933) and various vitamin deficiencies (Lowenstein, 
1925; Papagno, 1935; Foster, 1936) being particularly stressed. 
No valid evidence is available except for the suggestive finding 
by Fronimopoulos (1940) that the vitamin A concentration in the 
blood of phlycten patients is often—but not always—distinctly 
subnormal. This observer regards vitamin A deficiency as a pre- 
cipitating factor in some cases. Such evidence as has been brought 
forward for intestinal intoxication (Columba, 1935; Papagno, 
1935; and others) is based on the fallacious test of indicanuria. 
A deficiency in calcium has been suggested on the strength of 
therapeutic results from the administration of this metal (Cremer, 
1929; Lazarescu and Damian, 1936). 

The rather vague conceptions of exudative diathesis first sug- 
gested by Czerny in 1903 has repeatedly been brought forward 
in the literature (Schiitz and Vidéky, 1908; Bracci-Torso, 1935) 
without any valid support. No substantial evidence for under- 
weight or overweight was found by Burgin and Higgins (1988). 
(3) Focal sepsis. 

Enlarged and septic tonsils are regarded by some observers as 
causal factors. (Nelson, 1923; Eoche-Duval, 1934; Goulden, 1936; 
Magitot et alia, 1936; Sargnon, 1939.) Here too no controlled 
evidence is available. 


(4) Pediculosis capitis. 
An extensive but rather uncritical literature incriminates pedi- 
culosis capitis (Thierry, 1937, and many earlier observers). Whilst 


not altogether dismissing this hypothesis, Heinonen (1936) could 
not find any conclusive support for it in his own statistical material. 
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(5) Endocrine disturbances. 


These too have been suggested as causal factors, largely because 
of therapeutic results (Pagani and Gennaro, 1929; Escolan, 1934). 


(6) Tuberculosis. 


A growing volume of elaborate evidence is available on the 
significance of tuberculosis as the cause of phlyctenular ophthal- 
mia. In so far as the tubercle bacillus has not been found in 
phlyctenulae, and in that the implantation of the organism in the 
conjunctiva produces a tuberculous reaction and not a phlycten, 
‘the evidence is negative, but a mass of observations is available 
implicating tuberculous infection rather than tuberculous disease. 


(1) Positive tuberculin reactions in phlyctenulosis. 


Since the introduction of the von Pirquet test in 1907 and its 
subsequent modifications, a high percentage of positive tuberculin 
reactions has been consistently reported by a number of observers. 
Table IV sets out the results given. As the age of the patients 
is of paramount importance in assessing the significance of these 
tests, the findings reported in this table have been further analysed 
so as to cover only children under the age of 6. The resuits 
thus obtained are shown in Table V. It will be seen from 
Table IV, dealing with over 6,000 cases, that with the exception 
of the series reported by Burgin and Higgins (1938), the cases 
(? of pseudo-phlyctens) given by Boen-Lian (1930), the early series 
of Bruns (1912) and the small series of 27 cases reported by Edier 
(1931), no observer found an incidence of less than 70 per cent. 
positive reactions, whilst most give a higher percentage. These 
findings remain valid for the subseries of 960 cases of children 
under 6 years of age. Here the mean percentage is 78:3 and if 
the series of Burgin and Higgins who gave an incidence of 60 
per cent. is excluded, the percentage of positive results ranges 
between 74 and 94—an incidence that is not only suggestive but 
statistically significant after due allowance is made for the vari- 
ations in the comparable normal child population of the various 
centres to which these statistics refer. 


(2) Radiological evidence of pulmonary tuberculosis in patients 
with phlyctenulosis. 


The interpretation of radiographs of doubtful chest lesions is 
particularly subject to the personal factor of the interpreter. 
Reports concerning a series of phlyctenular cases are therefore 
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to be treated with reserve unless accompanied by reports on a 
control series. With this reservation the following data are given : 

In 1922 Weekers and Colmant reported on the radiological 
findings in 36 cases, and Romer in 50. The first series were given 
as all showing active tuberculosis, and the second as “‘ practically 
all active.’’ In 100 cases Stalder, in 1926, found 64 with active 
tuberculosis and only 6 were definitely negative. Carvill, in 1929, 
found activity in 48-5 per cent. of 350 cases, whilst Cremer, in 
1931, in a series of 150 found evidence of tuberculosis in all cases, 
31:8 per cent. showing fresh lung lesions and 68:2 per cent. inactive 
lesions. The most careful study comes from Siwe (1934, 1935), 
who records a high incidence in children under 4 and a decreasing 
incidence in the older children; in a series of 140 cases, active 
tuberculous lesions were found in 75 per cent. of the children 
under 4, in 50 per cent. in children aged 4 to 7, and in 26 per 
cent. in those aged 7 to 13. 

The evidence presented by Burgin and Higgins (1938) shows 
a lower incidence of tuberculous infection, though from the data 
they present it is not clear whether clinical or radiological tuber- 
culosis is considered. In 502 cases of phlyctenulosis they found 
109 cases of ‘‘ clinical tuberculosis,’’ 94 of whom were cases of 
tuberculosis of the hilus, 11 of other glands, 2 of peritoneum (and 
meninges) ; dactylitis and epituberculosis were responsible for one 
case each. All these were cases of ‘‘ primary ”’ or ‘‘ childhood ”’ 
tuberculosis, ‘‘ and, consequently, were not immediately serious. 
Only 3 patients were critically ill with tuberculosis.”’ 

Further data come from Columba (1935) who in a series of 31 
cases, mostly adults of about 20 years of age, found radiological 
evidence in all cases, 7 showing inactive lesions and the remainder 
evidence of activity. Pascheff (1937) gives hilus changes in 91 
per cent. of his cases. Urbanek and Roschkott (1939) in a series 
of 160 cases found that only 59 were negative both radiologically 
and clinically. In a series of 41 cases Fronimopoulos (1940) found 
radiological evidence of tuberculosis in 30 cases, 5 of which also 
showed clinical signs. 

(3) Tuberculous lesions in tonsils and adenoids. 

Two of the observers who have found tonsillectomy helpful in 
the treatment of phlyctenular ophthalmia have suggested that the 
operation acts by the removal of a sensitising tuberculous focus. 
Mann (1920) in reporting ten cases of phlyctenulosis favourably 
influenced by tonsillectomy and removal of adenoids notes that of 
four cases in which histological examination was carried out, the 
tonsils showed tuberculous lesions in one case, the adenoids in 
another and that in two remaining cases no tuberculosis could be 
found (no serial sections were made). Von Toth (1930) reports 
favourably on the result of the operation in 88 cases; in four out 
of seven cases in which the tonsils were studied histologically, 
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tuberculous lesions were found. He stresses that better therapeutic 
results are to be expected for operations in cases of tonsilar in- 
flammation than in simple hypertrophy. Tubercle bacilli in ex- 
tirpated tonsils were observed by Goldbach (1917) six times in a 
series of 18 cases. 

(4) Personal history of clinical tuberculosis. 

Some observers (Goldenberg, 1917, 1930; Goulden, 1936) stress 
the absence of tuberculosis in patients with phlyctenular ophthal- 
mia. Davis and Vaughan (1912) found none in a series of 40 cases, 
Savin and Preston (1935) one in 50 cases, and Harman (1925) 
8 in a series of 242 cases. A considerably greater incidence is 
reported by a number of other observers, though the material is 
heterogeneous and often devoid of comparative value. 

(a) Cohen (1909) in a series of 123 cases in adults found evi- 
dence of incipient pulmonary tuberculosis in 63-4 per cent. He 
regarded the phlycten as an initial stage of pulmonary tuberculosis. 

(b) Rosenhauch (1910) observed clinical tuberculosis in 20 out 
of his 50 cases, the localisation being: chest, 13; bone, 6; and 
pleura, 1. 

(c) Hird (1916) found tuberculosis in 23 out of 30 cases, the 
lesions including : lungs, 12 (including active and healed cases) ; 
lupus of face, 3; shoulder, wrist, hip and knee, 1 each. 

(d) Goldbach (1917) in a series of 39 cases found pulmonary 
tuberculosis 7 times, tuberculosis of the wrist once, and of the 
hip once. 

(e) Nowak (1922) reported that more than half of his group 
of 260 adults with phlyctenular ophthalmia had active lung tuber- 
culosis. 

(f) Stalder (1926) observed 47 cases of active pulmonary tuber- 
culosis in his series of 100 examined radiologically. 

(g) Whittington (1926), in the course of one year, noted 25 
cases of phlyctenular ophthalmia in a hospital with 800 beds, two 
thirds of which were devoted to children with surgical tuberculosis 
(Queen Mary’s Hospital, Carshalton) ; 22 of these 25 children had 
active tuberculous lesions, 14 being bone tuberculosis and 6 gland 
tuberculosis. 

(h) Carvill (1929) records tuberculosis in 175 (48-5 per cent.) 
out of a series of 350 cases, with the following numerical distri- 
bution : lungs, 29; meninges, 2; spine, 5; hip, 1; heel, 1; skin, 1; 
cervical glands, 55; and peribronchial glands (shown radiologi- 
cally), 79. 

(1) Towbin and Ravic-Scerbo (1930) found active tuberculosis, 
sometimes mild, in 19 out of their 30 cases. 

(k) Puscariu and Lazarescu (1935) give an incidence of 41-3 
per cent. of tracheo-bronchial adenopathy, determined by auscult- 
ation, in a series of 684 cases. In 466 patients under the age of 
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20 years they found glandular tuberculosis in 220 cases, pulmonary 
affection in 13, bone tuberculosis in 7 and there were 4 cases each 
of skin and of joint tuberculosis. 

(1) Siwe’s (1935) group of 140 children included 8 cases of 
pleurisy, 6 of skin tuberculosis and 5 of brain or of meninges. 

(m) Heinonen (1936) found bone, joint or pulmonary tuber- 
culosis (not examined radiologically) in 22 of his 301 cases (7:3 
per cent). In the 11,000 school children from which the phlycten 
group was extracted the corresponding percentage was 2:8. Cer- 
vical adenitis was present in 23-5 per cent. of the phlycten group 
against 10-1 per cent. in the control group. 

(n) Rojas (1937) noted phlyctenulosis in 12 children treated 
for tuberculosis at a children’s clinic. 

(0) Urbanek and Roschkott (1939) in a series of 160 cases 
observed miliary tuberculosis twice and clinical (and radiological) 
tuberculosis of the lungs in 73 patients. 

(p) Fronimopoulos (1940) similarly observed 5 cases of pul- 
monary tuberculosis in a series of 41. 

A number of observers have reported the association of phlyc- 
tenular ophthalmia with erythema nodosum (Neumann, 1933; 
Nobécourt and Ducas, 1934; Jacquet ef al., 1935; and Garcia 
Montes and Silva, 1938). Grenet and Langlois (1934) describe 
the occurrence of phlyctenulosis in a child suffering from tuber- 
culous ulceration of the skin and mucosa of the nose and pharynx. 
Rommelt (1936) observed phlyctenulae in a case of tuberculous 
conjunctivitis. 

(9) Family history of tuberculosis. 

Lack of uniformity in the standard employed as to what col- 
lateral branches are regarded as part of the family, renders com- 
parative evaluation of the data of different authors difficult. Savin 
and Preston (1925), who found 24 deaths from tuberculosis and 
9 cases of illness in the families of their 50 cases, did not consider 
that this represented an undue incidence as compared with the 
general population of a corresponding social status. Davis and 

Vaughan (1912) found tuberculosis in 17 per cent. of the members 
of the families of their 40 cases. Weekers (1910) reported a positive 
family history 88 times in 166 cases and Blair oe) in 20 per cent. 
of 305 cases. Carvill (1929) found that 77 (22 per cent.) of his 
390 cases had contact with tuberculosis patients (though 23 out 
of these 77 showed no evidence of personal tuberculosis). In 33 
instances one parent had died from tuberculosis, in 2 instances 
both parents, and in 7 a sibling; active tuberculosis was present 
in 17 parents and 14 sibs. In 10 cases in which more than one 
member of a family was affected with phlyctenulosis, tuberculosis 
in the home was found in six instances. A family history of tuber- 


culosis was noted by Burgin in 22 per cent. of their 502 cases. In 
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a small series of 20 cases Stephenson and Jamieson (1910) recorded 
a percentage of 75, and Cohen (1909) a percentage of 63 in 123 
adults suffering from phlyctenulosis. Friedenwald and Robertson 
(quoted by Woods, 1933) found 20 instances of open tuberculosis 
in the social environment of 21 cases of phlyctenular ophthalmia. 


(6) The after history of patients with phlyctenular ophthalmia. 

On this aspect the literature is most sparse, and none too system- 
atic. Irgersheimer and Prinz, in 1922, reported on 92 cases 
followed up for a period of 10 to 30 years: 12 cases (13 per cent.) 
were found to be tuberculous. Nassau and Zweig (1925) found 
9 cases (14:3 per cent.) of tuberculosis among 63 patients followed 
up for 1 to 16 years. Carvill (1929) reports 3 (0-8 per cent.) deaths 
from tuberculosis in a series of 350 cases. Woringer (1931) re- 


ported 2 deaths, 1 from pulmonary tuberculosis and the other from 
tuberculous meningitis, amongst 29 cases; the remaining cases 
were doing well; patients with hilar gland infection examined 
after 2 years ** showed with remarkable regularity well healed 
lesions.”’ 

A more extensive study by Ajo (1938) traces the after history 
of 449 cases seen at Helsinki during 1912-27. The ages of the 
patients ranged between | and 38 years. Information on 367 could 
be obtained : 55 (15 per cent.) had died, at an average period of 
7-4 years after the onset of phlyctenular ophthalmia, death being 
due to tuberculosis in 35 (9-5 per cent.) and possibly in 39 (10.6 per 
cent.) patients. Statistically the total mortality (15 per cent.) in 
this group of 367 patients was only slightly higher than that 
obtaining in the normal population, but the mortality from tuber- 
culosis was almost twice the normal rate. Clinical examinatién 


was possible in 89 patients who had been traced, and in 11 more 


recent data from hospital records were available. In this group 


of 100 cases, 39 showed evidence of tuberculosis, the distribution 


being : chest, 7; cervical adenitis, 9, including 6 in whom the 


condition was quiescent; bone, 1; lupus, 1; calcified hilar glands, 


18; pleurisy, 2; visible interlobar streaks, 1. Ajo concludes that 


not only does phlyctenular ophthalmia fail to give immunity 


against the subsequent development of severe tuberculosis as 


Irgersheimer and Prinz (1921), Nassau and Zweig (1920), Connerth 


(1926) and Woringer (1931) suggested, but that it exercises an 
unfavourable effect, as shown by the high mortality rate in his 


series. 


(7) Phlyctenulosis in the antecedents of patients with tuberculosis. 


Nowak (1922) found that 16 (38:5 per cent.) out of 39 adults with 


tuberculosis showed evidence of previous phlyctenular ophthalmia. 


Kruse (1926) found 11 (13-6 per cent.) out of 80 children with open 
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pulmonary tuberculosis were suffering or had suffered from phlyc- 
tenulosis. In a series of 2,144 cases at a tuberculosis sanatorium, 
Irgersheimer and Prinz (1921) found the incidence of previous 
phlyctenular ophthalmia as 2:2 per cent. (47 cases). 


(8) Phlyctenulosis in tuberculous infected children. 


Interesting comparative data are given by Siwe as to the fre- 
quency of phlyctenulosis in Mantoux-negative and Mantoux- 
positive children. In a group of 3,065 Mantoux-negatives there 
were 8 cases showing phlyctenulosis, against 68 cases in 1,515 
Mantoux-positives, the respective percentages being 0-26 and 4-5. 
Siwe further found that of 664 children treated for tuberculosis 
44 (66 per cent.) had phlyctenulae, against 24 (2:8 per cent.) 
amongst 851 Mantoux-positive children treated for lesions other 
than tuberculosis. 


(9) Phlyctenular ophthalmia precipitated by the ophthalmo- 
reaction and by tuberculin treatment. 


The application of the ophthalmo-reaction test for tuberculosis 
introduced by Calmette and by Wolff-Eisner in 1907 led to a 
series of severe conjunctivitis and keratitis, clinically similar to 
phlyctenular ophthalmia. This similarity was noted by many 
observers (Hayashi 1909, Marfan 1928), and Weekers appears to 
have made this observation the starting point of his studies on 
the significance of tuberculosis in phlyctenular ophthalmia., Apart 
from the local effect of tuberculin on the eye, earlier observers had 
noted that phlyctenulae were apt to break out on treatment with 
subcutaneous injection of tuberculin, in the rather massive doses 
that were used towards the end of the last century (Schiitz and 
Vidéky, 1908; Stargardt, 1916). The appearance of phlyctenulae 
after treatment with tuberculin was noted more recently by Irgers- 
heimer and Prinz (1921), Kollner and Filbry (1919) and Wiese 
(1925), whilst in R6mmelt’s (1936) case of tuberculous conjuncti- 
vitis inducing phlyctenulae indicates the same tendency. In this 
connection Bickerton’s (1936) observation of phlyctenulae appear- 
ing after the operative removal of caseating tuberculous cervical 
glands is of interest. 


(10) Laboratory findings. 

(a) Tubercle bacilli in bloodstream.—Positive findings are 
reported by Riehm (1931) and Urbanek and Roschkott (1939), the 
Loewenstein technique being employed, and the examinations 
being carried out by the originator of the technique. In Riehm’s 
series 5 out of 9 children with fresh limbal phlyctens were found 
to have living bacilli in the bloodstream. In Urbanek’s group the 
incidence was 5 out of 54. Urbanek also submitted 19 cases to 
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another investigator (Maresch) who found bacilli in 1 case out 
of 19. 


(b) Tubercle bacilli in the phlycten.—No observer has recorded 
the presence of tubercle bacilli in the phlycten. Stargardt (1916) 


described the occurrence of Much granules in a phlycten, his 
observation being checked by Much. This finding of doubtful 
significance appears to be an isolated instance. 

Bruckner’s (1929) observations may have some bearing on this 
matter. Tubercle bacilli implanted into the conjunctiva of the 
rabbit and guinea pig undergo degenerative changes; after initial 
alterations in staining reactions they do not stain at all. 

(c) Tubercle bacilli in the stomach.—Judging by the title of 
an inaccessible publication, Iancu et al. (1935) appear to have 
found the tubercle bacillus in the stomach washings of a child 
with phlyctenular ophthalmia. 

(d) Sedimentation rate-—The evidence on the sedimentation 
rate in phlyctenular ophthalmia is not extensive and rather con- 
tradictory. Franceschetti and Guggenheim (1929) found a defi- 
nitely raised rate in only 6 out of 58 cases of ‘‘ scrophulous eye 
conditions ’’ ; in 8 cases the rate was slightly above normal. They 
regarded such increased rates as due to an associated active tuber- 
culosis of other organs. Schmelzer (1930) in 50 cases of ‘‘ scro- 
phulous ’’ disease of the eye, found a definitely raised rate in 9 
and a slightly raised rate in another 9 patients, and noted that 
with clinical healing of the eye condition the raised sedimentation 
rate returned to normal. A clear prognostic value was attached 
to a raised rate by Parkovits-Bugarsky (1930) who in 56 cases of 
phlyctenular ophthalmia found only 6 with normal rates; in 22 
instances the rate was slightly above normal and in 28 it was 
definitely increased; the raised rates were not to be explained by 
any associated general condition but reflected the activity of the 
affection in the eye—the rate becoming normal with subsidence 
of the affection, and when it remained high, recurrences were to 
be expected. Higachi (1929), too, found a raised rate in phlyc- 
tenular ophthalmia and a return to normal on the subsidence of 
symptoms. Fontana (1933) attaches importance to the underlying 
tuberculous infection as the responsible factor for a raised rate: 
in 14 of his 30 cases the rate was raised and there was evidence 
of tuberculosis, whilst in the remaining 16 the rate was normal 
and signs of tuberculosis were absent. 


(C) Experimental Investigations 


Just as the search for tubercle bacilli in the phlycten has proved 
vain, so attempts to produce tuberculous lesions by inoculation 
with the phlycten material have been fruitless. At the beginning 
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of the century both Leber (1901) and Miiller (1901) failed to obtain 
tubercles on the iris of rabbits’ eyes in the anterior chamber of 
which phlycten material had been introduced (though one of 
Miller’s 20 experimental animals did develop a transient nodule 
on the iris and this particular animal died later of miliary tuber- 
culosis). Wessely (1919) failed to obtain any tuberculous changes 
in the conjunctiva of apes into which he had repeatedly implanted 
phlycten material, and this in spite of the great susceptibility of 
monkeys to minimal quantities of tuberculous material. All this 
evidence suggests that the phlycten is not only histologically but 
also biologically sterile. 

Rather more successful were experiments with the tubercle 
bacillus itself. Satisfied that the phlycten is not produced by the 
virulent or living tubercle bacillus, Leber (1901) attempted to 
obtain phlyctenulae by implanting into the cornea tubercle bacilli 
sterilised by heat. The resulting corneal reaction was essentially 
tuberculous; giant cells were present and, after 8 weeks, bacilli 
that stained could be recovered from the lesion. Bruns (1904) had 
rather similar results by using an emulsion of tubercle bacilli. 
He did obtain lesions clinically suggestive of phlyctenulae (but 
histologically different) by the injection of the emulsion into the 
jugular vein of the rabbit. The ‘‘ phlyctenulae ’’ approached a 


tubercle in histological structure. Schieck’s observation (quoted 
by Stargardt, 1916) that phlyctenulae can be produced by the 


injection of living tubercle bacilli into the carotid artery, does 
not appear to have been substantiated. (Schieck, 1932, b.) 

Following the introduction of the Calmette-Wolff-Eisner oph- 
thalmo-reaction, the paramount significance of sensitisation came 
to be appreciated. Weekers (1910) and Rosenhauch (1910) obtained 
phlyctenulae of the histological structure seen in man by the use 
of two different methods both involving the previous tuberculous 
sensitisation of rabbits by infection with bovine tuberculosis. 
Following on tuberculous sensitisation, the first observer instilled 
tuberculin into the conjunctal sac and the second implanted staphy- 
lococcus aureus using either the living or dead organism. Weekers’ 
procedure is of course an experimental counterpart of the Calmette 
reaction and has been repeatedly confirmed (Rubert, 1912; Star- 
gardt, 1916; Gibson, 1918; Kuboki, 1924; Kuniya, 1935; and 
others), whilst it is generally agreed that Rosenhauch’s procedure, 
though valid, is less certain in effect (Rubert; Funaishi, 1923; 
Polev and Sawalsky-Fissan, 1925; Kuniya, 1935). 

That tuberculous sensitisation was not an essential condition 
was shown by a series of other observations. Still using tuberculin 
as the local exciting agent, it was seen that animals could be 
sensitised by diverse agents. Guillery (1921) found proteolytic fer- 
ments (ferments of B. prodigiosus and B. subtilis, trypsin, etc.) 
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effective, whilst Loddoni (1930) obtained results with sensitisation 
by horse serum and Kuniya by sensitisation with staphylococci. 

In further work neither tuberculous sensitisation nor tuberculin 
as the local exciting factor played any part. Sensitisation was 
induced by organisms like staphylococci (Funaishi, 1923), bio- 
logical products like horse-serum (Riehm, 1928), chemicals like 
tyramine, cocaine (Funaishi) or calcium caseinate or a milk fer- 
ment, Moya Bulgarea (Morelli, 1924); once the animal was sensi- 
tised phlyctenulae could be excited by the instillation of the specific 
sensitising agent into the conjunctival sac. Yet the specificity of 
these phlycten-inducing reactions does not appear to be absolute, 
for staphylococci will induce phlyctenulae in the tubercle-sensitised 
rabbit (Rosenhauch’s procedure), tuberculin will act likewise in 
animals sensitised to a variety of substances, and staphylococci 
act effectively in the rabbit sensitised to horse-serum (Riehm, 1928). ° 

An elaborate series of experiments by Riehm (1928-32) suggests 
that the phlycten is a non-specific local anaphylactic reaction that 
can be induced by a variety of agents in various ways. Phlyc- 
tenulae can be induced in a specific manner by the use of horse- 
serum for sensitisation and as the local exciting agent; in a non- 
specific manner by sensitisation with horse-serum and staphy- 
lococci as the local agent; in an anaphylactic manner as when 
phlyctenulae are induced specifically by horse-serum and made 
to recur after subsidence by injecting the serum into the blood- 
stream ; in the manner of selective sensitisation of the conjunctiva, 
as by inducing phlyctenulae in both eyes on the intravenous in- 
jection of horse-serum into a rabbit first sensitised locally by in- 
stillation of horse-serum in one eye. The mechanism underlying 
this anaphylactic reaction has been discussed by Mazzolo (1929), 
Iga (1930) and v. Szily (1930). A toxic effect on the capillaries 
is suggested. 

The possibility of local desensitisation as a therapeutic measure 
has been indicated by Polev and Sawalsky-Fissan. These ob- 
servers found that the development of phlyctenulae by the Rosen- 
hauch procedure could be checked by prior treatment of the con- 
junctiva with a ‘‘ staphylococcus antivirus,’’ the preparation of 
which they described. 

That carbohydrates may play a part in the production of phlyc- 
tenulae is suggested by the recent work of Katsnelson, Kachan 
and Yufa (1939), who obtained phlyctenulae in tuberculous- 
sensitised rabbits on the introduction of sodium lactate into the 
stomach. Furthermore they observed transient conjunctival re- 
actions on the instillation of tuberculin into the conjunctival sacs 
of healthy, non-sensitised animals in whom a hyperlactaemia had 
been induced. 


(To be concluded) 





MISCELLANEOUS 


ANNOTATION 


Eye Injuries among Stone Breakers 


Among the writer’s very early recollections of his childhood when 
he lived in the depth of the country are the village blacksmith in 
his smithy, the pedlar and his pack, a morose individual, the local 
butcher, who still wore the agriculturalists’ smock frock, and the 
road mender breaking stones at the side of the road. The last 
named wore large protective goggles to avoid eye injuries. He 
was a formidable figure to the infant mind, and the goggles, made 
we believe of a fine wire mesh, added to the feeling of fear which 
his appearance at first sight engendered. In reality he was a most 
respectable member of my father’s congregation and, without the 
‘ goggles, very pleasant company. 

We have recently been making enquiries as to the frequency of 
eye injuries among the flint knappers of East Anglia. This must 
certainly be one of the oldest occupations in the world and we are 
informed that injury to the eyes is exceedingly rare among them. 
Much of their work is done on a leather shield strapped on to the 
left leg above the knee, though the finer work is done on a bench. 
The knapper knows by long experience how to place his flint. 
These large flints mostly have flaws in them and the knapper 
percusses with his hammer with light taps until he has found the 
right spot and then gives a smart blow on it. Fragments appear 
to fly downwards and sideways and perhaps this may account for 
the rarity of eye injuries. This part of his work is rather different 
from that of the road mender whose fragment of stone lies on a 
bed of similar fragments, or on the ground nearby, with very little 
resilience beneath it. The bench work would seem more nearly to 
approximate that of the road mender, but so far as we could learn 
injury to the eye is very rare and the few knappers who still ply 
their trade do not wear, so far as we know, any form of eye protection. 








ABSTRACTS 


MISCELLANEOUS 


(1) Danielson, R. W. and Long, J. C. (Denver, Colorado).— 
Keratitis due tomumps. Amer. Jl. Ophthal., Vol. XXIV, p. 655, 
1941. 

(1) Danielson and Long comment on the rarity of keratitis 
associated with epidemic parotitis and state that only 7 cases have 
been reported in the literature. The disease arises 2 to 11 days 
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after the onset of the parotid swelling, affects one eye only and lasts 
for 7 to 30 days. Recovery is generally complete or almost so. In 
the case they report of a boy, aged 9, keratitis occurred in the right 
eye 3 days after parotitis began and recovery was almost complete 
in 12 days. The slit-lamp showed white inter-lacing fibrillae in the 
thickened substantia propria and striate wrinkling of Descemet’s 
membrane. There was no uveal involvement. 
H. B. STALLARD, 


(2) Thompson, R. and Gallardo, E. (New York).—The anti- 
bacterial action of tears on staphylococci. Amer. Jl. Ophthal., 
Vol. XXIV, p. 635, 1941. 

(2) Thompson and Gallardo review the literature about the 
anti-bacterial action of tears on staphylococci. They comment on 
the work and conceptions of several authors on the subject and 
quote Frederick Ridley’s experiments which showed that a slight 
decrease in tear concentration resulted in a complete loss of anti- 
bacterial action. Ninety per cent. tear concentrations killed pneu- 
mococci but these organisms grew in 75 per cent. concentrations. 
Lysozyme is a basic protein or polypeplide enzyme that is soluble 
and extremely heat-resistant in acid solution these properties 
afforded a means of separating it from other anti-bacterial agents 
that might be present in tears. 

Diluted 18 hour broth cultures of orange, mannitol-fermenting, 
coagulase producing staphylococci were considered pathogenic. 
Fifty per cent. and 25 per cent. dilution of tears in infusion broth 
were prepared. Five hundredth’s of a c.c. of the culture dilutions 
were added to 0.25 c.c. of the tear mixtures in small tubes and to 
the same quantities of 50 per cent. saline broth mixture and 
incubated at 37°C. for 18 hours. Comparisons were made in the 
degree of clouding of the solutions and plating out on agar uniform 
loops of various mixtures at the beginning of the experiment and at 
3, 6, and 18 hour periods. 

The non-pathogenic, white, mannitol coagulase-negative strains 
of staphylococci were more susceptible to the action of tears than 
the pathogenic. There was a rapid disappearance of anti-bacterial 
activity in the dilutions of the tears. Fifty per cent. concentration 
of the tears in broth inhibited the growth of 15 of 16 orange, 
mannitol fermenting, coagulase producing staphylococci but these 
micro-organisms grew well in 25 per cent. tear concentration. All 
the staph-albus preparations were inhibited by 50 per cent. tear 
concentration and a number by 25 per cent. tear concentration. 
This action was not due to lysozyme since heated, acidified tears 
lost all trace of anti-staphylococcal action although the lysozyme 
content was unaffected by heating. 

H. B. STALLARD. 
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BOOK NOTICES 


Diseases of the Eye. By EUGENE WOLFF. Pp. 213, Illustrations 128, 
Colour Plates 5. Cassell & Co. 1942. Price 21s. 

One might head this review in modern journalistic parlance with 
the words ‘ The pathologist speaks.’’ The author is well known 
for his work on pathology and anatomy and it is a good thing that 
he decided to write a book on clinical ophthalmology too, since he 
is able to include information not usually to be found in text books 
written for students and practitioners. 

Many instances of this could be quoted ; for example, there are 
no fewer than 6 different types of cysts of the lids mentioned, and 
in the description of retinal haemorrhages we are informed in a 
concise manner of the different mechanisms underlying the produc- 
tion of such haemorrhages. It is unfortunate, however, that so 
eminent an authority on ocular pathology should retain the phrase 
“keratitis punctata,” in place of the more generally accepted 
‘‘keratic precipitates,” and ‘‘ Tay’s choroiditis””’ in place of ‘‘ colloid 
bodies.” 

When an author sets out to compress the subject of ophthalmo- 
logy into 213 pages, and moreover to describe only what he considers 
necessary for the practitioner, he must needs make many omissions. 
He himself is the judge of these and no doubt has excellent reasons 
for his choice. We feel, however, that the account of the actions of 
the extra-ocular muscles is lacking in clarity, and that a little more 
space might be devoted to the subjective testing of errors of refrac- 
tion, including perhaps a reference to the cross cylinder, now so 
widely used. 

A very strong point in this book is the excellence of the illustra- 
tions, many of which are from the author’s works on the pathology 
and anatomy of the eye. 

As already mentioned, ‘“‘ Diseases of the Eye” covers ophthalmo- 
logy as a whole: It deals seriatim with the structures of the eye: 
It also contains valuable chapters on congenital anomalies, the pupil, 
the field, and nystagmus. 

In this, the second edition, the author has added a chapter on 
bandaging and other practical details of treatment which will be of 
value to those having the post-operative care of cases. He is to be 
congratulated on the writing of a very useful volume, and the 
publishers on the admirable way in which it has been produced in 
spite of war time difficulties. These included the destruction of 
nearly all the blocks for illustrations in two major bombing incidents 
and a consequent delay of nearly a year in publication of the second 
edition. 
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. CORRESPONDENCE 
DEMANDS OF THE SERVICES 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


DEAR SIRS,—The letter which appears over the signatures of 
Mr. Bishop Harman and Dr. Alfred Cox, in the current issue, seems 
to have so little relevance to anything that I have written either 
now or.in the past, and to impute to me a purpose and motives 
which I decline to accept as valid, that I pass it over without 
further comment. 

To Sir Stewart Duke-Elder I would say that his letter is reassur- 
ing and, if matters are so, then I am content. The source of my 
assumption that there isan acute demand for more ophthalmologists 
in the Services, particularly the Army, derives from officials of the 
Central Medical War Committee. 


Yours faithfully, 
A. RUGG-GUNN. 


18, HARLEY STREET, W.1 
March 17, 1942. 


THE EDUCATION OF AN OPHTHALMIC SURGEON 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


DEAR SIRS,—The extremely interesting lecture by Professor 
Loewenstein on the Education of an Ophthalmic Surgeon published 
in this Journal in February raises many questions which have been 
in people’s minds for some time past. He rightly emphasises the 
many advantages which the great continental clinics and schools 
have over our own. Those of us who have had the good fortune to 
join the North of England Ophthalmological Tours under the 
delightful leadership of Mr. Percival Hay and so of visiting the 
Continent, the Scandanavian Countries and the United States, have 
frequently been filled with envy by the spacious airiness of the 
beautiful hospitals, the apparently unlimited number of trained and 
eager assistants, the almost complete pre-occupation of the chief 
and the senior assistants with their hospital life and work, the 
splendid organisation for undergraduate and even more for post- 
graduate study and the tremendous research activity upon which the 
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whole of this team is engaged. One cannot help agreeing with 
Professor Loewenstein’s criticism of our undergraduate teaching, 
most of which takes place in the ophthalmic department of the 
teaching hospitals. The visiting surgeon, who may be assisted by 
a refraction officer and a house surgeon who changes every six 
months, has to deal with a large clinic; he has fifteen to twenty 
undergraduates to teach; he probably has to make most of his out- 
patient notes and notes to outside doctors ; he has little opportunity 
to spend any time on his difficult and interesting cases which are 
above the heads of his audience, and yet he must keep up the 
interest and instruction in the minor and elementary problems 
which they can understand. The students themselves with the 
increased work demanded by other special subjects can only give a 
very limited amount of time to their ophthalmic appointment, and 
so it is unfortunately true that they know very little about the 
subject on qualifying. To reach an adequate and safe standard of 
efficiency it would surely be better if undergraduate students could 
receive a large part of their training in an ophthalmic hospital. In 
this way they would gain tremendously in practical training, exper- 
ience and interest in the subject, but it would only be feasible if 
there were teams of full time trained assistants available. 

Professor Loewenstein emphasises the way in which our young 
surgeons have to work alone during their early years. Clinical 
appointments in really live and vigorous ophthalmic clinics are 
difficult to obtain and private work is usually done, for some time 
at any rate, in a room which is too small, devoid of the really 
necessary but too expensive instruments, lacking facilities for assis- 
tance in minor operations or treatment, and with no means available 
for pathological or bacteriological or other investigations. In this 
connection consulting rooms attached to the hospitals or grouped in 
a well-equipped central block would provide more efficient treatment 
for the paying patient and more personal and professional contact 
between the senior and junior ophthalmic surgeons. 

There is, however, a more important point which is raised by 
Professor Loewenstein’s letter and that is the training in ophthalmic 
surgery. My own feeling is that it would be impossible to devise 
any psycho-technical or other test which would enable an examiner 
to weed out those who could never be expected to perform ophthalmic 
operations adequately. I feel that nearly all those who decide to 
specialise as ophthalmic surgeons could be trained to become care- 
ful, safe and efficient operators if the facilities for such training were 
available. Those who pass through the big eye hospitals as R.M.O.’s 
find this readily available, but those who never succeed in this, and 
they are many from all over our Empire and Commonwealth, must 
undertake on their own a most difficult task of experimental educa- 
tion. 
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In this country we insist on the highest surgical degree for an 
ophthalmic surgeon at any of our most important hospitals, and a 
student who decides that he wants to take up ophthalmology knows 
in consequence that he must concentiate on surgery for his primary 
and final fellowship from the start. He therefore applies for house 
surgeon, resident surgical officer and later an assistant surgeon’s 
post at a County Council hospital or elsewhere. After varying 
success he passes his final F.R.C.S. and though tired and perhaps 
financially embarrassed he starts to tackle his real speciality about 
which as yet he knows practically nothing. If he is lucky he is 
appointed house surgeon at a special hospital ; if he fails to obtain 
such an appointment he can still go out and practise as an ophthal- 
mic surgeon. At this stage he begins to realise and is probably 
rather astonished to find that at least 75 per cent. of his patients 
are purely medical ones, and that most of the other 25 per cent. are 
not surgical in the usual sense, but something so different that the 
technique must be learned completely afresh. It is in fact, apart 
from the obvious factors of asepsis and the elementary operative 
procedures, a sufficient knowledge of which he would have gained 
after passing his University degree in surgery, something which may 
make him feel more thankful that he dissected and set butterflies 
and beetles in his youth than that he mastered the detailed intrica- 
cies of orthopaedic or abdominal surgery. Having only done the 
minimum of medical appointments at his hospital he is distressed to 
realise his comparative ignorance of general medicine and parti- 
cularly of neurology, dermatology, biochemistry and psychology, in 
which he has certainly not been able to keep up to date for the 
previous three years or more. When he starts in private practice 
the proportion of medical cases, and especially those associated with 
psychological affections involving the most sensitive sense organ, 
increase, and with the rush of work generally it is impossible to keep 
abreast of medicine by the only really satisfactory way, that of 
working in medical clinics. 

My contention is that this highly specialised surgical training is 
wasted on an ophthalmic surgeon. It is a relic of the time when 
all eye cases were sent to surgical out-patients and treated by the 
general surgeon. 

When ophthalmology split off as a separate speciality it is possible 
that the surgical side of the work did take a more prominent place, 
but in a modern clinic it plays an increasingly secondary role. The 
ophthalmologist could be just as efficient a surgeon with one third 
of his present general surgical training and he would be an immeasur- 
ably better clinician if more time had been spent on medicine. This 
is specially true of this country where the ophthalmic surgeon tends 
to confine his activities to the eyeball and its immediate surround- 
ings and does not do so much plastic surgery or surgery on the 
bony wall or sinuses as is the case in continental clinics. 
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I would suggest that the time spent on taking the F.R.C.S. would 
be better employ ed ona diploma in ophthalmology, i in attending and 
working in allied medical clinics, in studying in a recognised 
ophthalmic school and hospital for two or three or more years, and 
in obtaining at the end a certificate of competence given by the 
chief or by the medical staff which alone would allow the recipient 
to call himself an ophthalmic surgeon and which would confirm a 
thorough knowledge of the medical side of the subject and a sound 
surgical skill as well. 

With a team of full time assistants many more really capable 
ophthalmologists could be turned out, though naturally amongst 
them there would only rarely be a surgeon who was exceptional by 
virtue of a natural aptitude as a craftsman and unusual mental 
equipment as a strategist. 


Yours truly, 


O. GAYER MORGAN. 








OBITUARY 


G. W. ROLL 


WE regret to record the death of Mr. Grahame Winfield Roll on 
February 21, at the age of 79 years after a long period of ill health. 

Roll was educated at Bedford School, Christ’s College, Cambridge, 
and St. Thomas’s Hospital, qualifying in 1886. In 1887 he took 
the M.B. and 1.Ch.(Cambridge). Early in his career he became 
interested in ophthalmology and was ophthalmic house surgeon at 
St. Thomas’s Hospital. He afterwards held a resident appointment 
at the Leicester General Hospital for a considerable time. Return- 
ing to London he spent a few years in general practice in Kensington, 
in the meantime continuing the study of ophthalmology at Moor- 
fields and the Royal Westminster Ophthalmic Hospital. In 1898 
he took the F.R.C.S.(Eng.) and afterwards devoted himself entirely 
to ophthalmology. 

He was appointed to the staff of the Royal Westminster Ophthal- 
mic Hospital in 1900 and retired on reaching the age limit in 1922. 
For many years he was also ophthalmic surgeon to the St. Mary’s 
Hospital for Women and Children, Plaistow. He continued in 
practice until 1939, when failure of health compelled his retirement. 
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Roll was a most paiustaking and conscientious worker. During 
the many years that the writer was associated with him at the Royal 
Westminster Ophthalmic Hospital he was hardly ever absent from 
his clinic except during his short annual holiday, always arriving 
early and remaining until the last case was finished. He was a 
sound clinician and his opinion on a difficult case was often most 
helpful. As an operator his work was characterised by great care 
and attention to detail. He was deeply interested in the welfare of 
the Hospital, loved his work there, and was popular with both patients 
and students. He was a very regular attendant at meetings of the 
Ophthalmological Society and Ophthalmic Section of the Royal 
Society of Medicine, although he rarely took part in discussions 
owing to his diffident and retiring disposition. 

He was unmarried, and his chief interests, apart from his work, 
were ornithology and sailing. For many years he lived with his 
sister, Miss M. F. Roll, who survives him, and to whom we extend 
our sympathy in her bereavement. 








NOTES 


WE regret to record the sudden death of Dr. 
Deaths Victor George Walker which occurred at his 
home in Ipswich in February last. 

Walker received his education in Ireland and was of Trinity 
College, Dublin. Having taken his B.A. in 1918, he proceeded 
M.B., B.Ch. in the following year and M.D. in 1921. He took the 
D.O.M.S. in 1923 and was also F.R.C.S. Edin. At various times 
he had been House Surgeon at the Royal Westminster Ophthalmic 
Hospital and chief clinical assistant at Moorfields as well as 
Ophthalmic Surgeon to the Metropolitan Hospital. Walker joined 
the Ophthalmological Society of the United Kingdom in 1926. At 
Ipswich he was Ophthalmic Surgeon to the East Suffolk and 
Ipswich Hospital and he also held an honorary ophthalmic post in 
connexion with the Harwich and Dovercourt Hospital. He 
succeeeded the late H. M. Gilmour at Ipswich in 1929 and quickly 
earned a good reputation in East Anglia. In this he maintained 
the high standard of conscientious work in.those parts which dates 
from the days of the late W. W. Sinclair. His death in the prime 
of life is a great blow to many friends. 


As we go to press we regret to record the death of Mr. C. H. 
Usher, late of Aberdeen; we hope to include a memoir of him in 
our next number. 





188 FUTURE ARRANGEMNTS 


CIRCUMSTANCES permitting, it is announced 
is a that the Annual Congress of the Society will 
United Kingdom be held in London on May 29, 30, 1942, 

There will be two subjects for discussion: 

(1) Value of Sulphonamides in Ophthalmology. (2) The rdle of 
Vitamins in Ophthalmology. Titles of papers should be sent to 
Mr. Law before March 3lst. Detailed arrangements will be 
concluded shortly. 


PROFESSOR W. J. B. RIDDELL announces 
gf orion that the usual Spring course of lectures has 
ectures in 

Ophthalmology been arranged as follows at the Department of 
Ophthalmology, Glasgow University. April 8, 

Professor Riddell: ‘‘ Dark adaptation.” April 15, Dr. Herbert 
Brown: ‘“‘ Ophthalmic Dermatology.” April 22, Dr. James Hill: 
‘Pathological Problems.’’ April 29, Dr. Tom Howie: “ Vestibular 


nystagmus.” 


is WE are asked by the Ministry of Information 
Pecia’ Notice to state that the fact that goods made of raw 


materials in short supply owing to war conditions are advertised in 
this journal should not be taken as an indication that they are 
necessarily available for export. 








FUTURE ARRANGEMENTS 


1942 


May 29, 30.—Ophthalmological Society of the United Kingdom, 
Annual Congress in London. 


July 2, 3, 1942.—Oxford Ophthalmological Congress, at Oxford. 











